In collaboration with [C&EN](http://cen.acs.org/index.html).

Microplastics---tiny plastic particles less than 5 mm long---were first identified in the ocean and are now ubiquitous in the environment. They form from disintegrating plastic pollution and lurk in the [food we eat](https://cen.acs.org/environment/pollution/pervasiveness-microplastics/97/i5), including fish, shellfish, and even [table salt](https://cen.acs.org/articles/93/i43/Tiny-Bits-Plastic-Found-Table.html), sugar, and tea. Because some microplastics are the size of dust, we also breathe them in when they land in our nose and mouth. But researchers are just beginning to probe the possible effects of microplastics on human health. [Stephanie Wright](https://kclpure.kcl.ac.uk/portal/stephanie.wright.html), an environmental toxicologist at King's College London, is leading that charge.

Wright began her research career studying how microplastic pollution affects marine wildlife but was soon drawn to exploring human exposure. Now, her lab is among the first to begin studying whether microplastics in the air might have negative health effects similar to those from inhaling other types of particulate pollution. Alla Katsnelson talked with her about her work on air exposure to microplastics and the methodological challenges that dog this emerging field.
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What do we know so far about how microplastics affect human health? {#sec1}
===================================================================

Researchers have begun to study the toxicity of microplastics, typically using human cell lines, but evidence on people's actual exposure is lacking. One route of exposure is food, but published analyses of food exposure have assessed just [15% of the caloric intake](https://cen.acs.org/environment/pollution/Estimating-human-microplastic-consumption/97/i23) of an average North American adult. There's a substantial missing component for which we have no information, and even for the 15% that's being addressed, there is only a handful of papers so far.

With respect to exposure to airborne particles, we really know very little. Most studies have focused on how microplastics are deposited out of the atmosphere. But we really need to know what's actually suspended and what's of a size small enough to enter our respiratory tract and our lower airways. That's just a massive knowledge gap at the moment.

Based on what we do know there's no reason to worry yet---studies so far, on ingestion via both food and air, indicate exposure is low. However, that really reflects only a small component of what we are likely exposed to. We generally consider microplastics to be chemically inert, but whether they gain any functional groups or oxidative potential because of---for example, ultraviolet-triggered oxidation---that's all very understudied.

How is your lab studying microplastic exposure? {#sec2}
===============================================

We are studying air particles that are a so-called health-relevant size that can enter the central and distal parts of the human lung. We are also investigating whether we can detect microplastics in human lung tissue and whether we can find any links to health outcomes.

Additionally, we are doing some in vitro studies to examine the toxicology of these particles. The big question is the relative importance of microplastics. Humans are obviously exposed to thousands, if not hundreds of thousands or millions, of particles in a cubic meter of air, so it's vital to understand the relative proportion of microplastics within those particles and their relative potency.

Why is studying microparticle exposure challenging? {#sec3}
===================================================

People studying microplastics in the last 10--15 years have largely used microspectroscopy---microscopes coupled to infrared or near-infrared lasers---to detect them. Until recently, that has been labor intensive and subject to experimenter bias because it involves a person looking down a microscope and deciding, based on whether they think they see plastic particles, whether to take a spectral reading. That has also restricted the sizes of particles that an experimenter could see. People are starting to use automated imaging systems to remove the bias, and new instruments can push the limits of detection down to a few micrometers.

Now the challenge is coupling detection to traditional air-quality measurement techniques. These generally rely on continuous online monitoring, but there are no online systems for measuring microplastics yet, so we have to essentially rely on protocols or instruments that will collect samples that we can retrospectively analyze. Overall, the methods really aren't standardized.

What can we learn from how microplastics affect animals? {#sec4}
========================================================

One issue thought to pose a problem for animals in the wild is that microplastics can compromise their ability to store and assimilate energy. For example, 5 or 10 μm microplastic particles in the guts of microscopic plankton are going to occupy quite a lot of space. In humans, that's obviously not going to be the case, because our gut is huge. But there have been some hints that the oxidative stress of inflammation might be another pathway through which microplastics can cause harm---which might be similar in humans and other animals. So far only a handful of studies have come out on this, so there is not really any conclusive evidence.

 {#sec100}

*Alla Katsnelson is a freelance contributor to*[*Chemical & Engineering News*](https://cen.acs.org/)*, the weekly newsmagazine of the American Chemical Society. Center Stage interviews are edited for length and clarity.*
